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Soil Erosion Exneriment Station No. 4 re, 


Tyler, Texas 


(Serving the Arkansas-Louisiana-East Texas, Rolling Sandy Lands 
Erosion Region) 


| The, werk uvon:-erosion control at the Tyler Station centers around tnrree 
main lines of- investigation which are outlined in brief detail below. 


1. Studies uvon the relation of. soil tyne and condition as affected by cul- 
tivation, treatment, slove, etc. 


‘II. Studies uoon the relation. of: vegetative cover or otier natural vrotec- 
tion, bdtna alone and-.in. combination with other methods ae: , 


III. Studies uvon mechanical or engineering means as by terracing, etc., botu 
alone and-in combination with other methods. 


I. RELATION OF SOIL TYPE AND CONDITION AS APFaC HD BY CULTIVATION, 
TREATMENT, SLOPE, STO. 


evecial Factors that induce erosion: Using the data of average losses for the 
1941-1933 ~eriod, for continuous cotton, no treatment, as a base: (1) doubling 
ies ope lometn hasiincrensed the erosion, loss from 19.06: t0,35..76 tons mer nore, 
or almost doubled. it; (2) halving the ate length reduced the erosion loss to 
13. 0s: tOnetmer acre, or) cut it) about 1/3; .( 3) doubling the ernedient of slovne vro- 
duced 41.33 tons ver acre erosion, or nore then doubled the loss; (4) removing the 
surface soil on the ge glove, standerd length vlat, increased the erosion loss to 
Too tons wer 2cre, or increased ‘it. by 35 times. These losses and factors apply 
oarticularly to the dominant soil tyne of this region, Kirvin fine sandy loan, 
using e slope length of 72.9 feet as standard. 


In other words, to Keep the erosion losses at » low figure wit clean cul- 
Gavetes croos, ites advisable to cultivete only tne sore gentle sloves; erow 
them on snort vorotected slone le er olant on uneroted soils. ,These are.funde— 
mental »noints waich overate regardless of terracing or otrer neans of control. 
Erosivity of different soil types: Tae Kirvin fine sandy loam anpears to be our 
nost- erosive soil; the Nacogedocaes fine sandy loam erodes only about one-half as 
muci. Our deeper gray sandy lends (mostly Bowie fine sancy loams and relateéd 
soils) have oe higher absorotiveness for rainfall, and »vrobably erode tue least. 
Wnen waterlogzed, as from slow heavy winter rains, tuese soils wasn ensily, how- 
ever. The heavier, sore intense sumier rains have caused destructive erosion on 
tuese goils, also. 








Comoosition of the washoff: Washoff always seems to de Aigher in content of the 
finer-textured fertility-carrying soil commonents, and of organic matter, taen the 
toyxsoils froma which it comes. In other words, erosion removes the "cream of tne 
soil", This unas been esyecially true of terrace end striz-cron vashoff, since the 
sands tend to dro»v out of susnension first. 





Svecial Bxneriments, 1933, on vore-clogging effect of fine materials in sus»ension _ 


in tie runoff: Exneriments in laboratory and on goecial nlats vroved that the ad- 
dition of fine soil materials to runoff waters under snest erosion conditions 
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inerensed the runoff, snd enormously incrersed the erosion. In snort,- in eculti- 
vated fields, the effect of velting ‘rmindrods is to forcibdly throw fine soil raster- 
jal into susvension. These tend to be drewn down into soil vores, end clog them, 


increasing tne runo:r if rains continue. Two underlying orincivles of erosion con- 
trol were brougnt out by these exoeriments: (1) maxe the soil. ss absorbent as 00Ss- 
sible, (vy meens of dense vegetetion end certain soil trertments se); (2) keeo the 
runoff weter rs clesr as vossible. In this connection, in 1934 an -oolicetion of 
15 tons ver acre of oak leaves weré adted to one of » set of four cotton SLelTs on 


Kirvin soil sloving 64%, standerd length. The addition of the lesves m=." e the gol 
so absorsent tnat almost no runoff nor erosion resulted in the secen® on«—aelf yen 
1933, Without fertilizers, a meximum yield of cotton was obtainec - al.ost & pele 


to tne ecre. 


Proctical Soil Treatments that reduce erosion: Any <ind of organic cro? resicus 
materials, manure, comvost, green menures, —- either leguminous or nonleguminous, —- 
when turned under imorove soil absorvtiveness. Generally, all of these elso im- 
prove soil vroductivity. Comserciel fertilizers seem to have © very smell benefi- 
cial effect, except es they tend to thicken up stands and cause better grwwtn of 
erosion-resistent vegetation. 


II. CONTROL BY VESETATION 


The erosion-controlling tyves of vegetation 





Yoodlends: Hardwood forest, burned over each svring, comoered to unburned. Aver— 
ogee anmusl losses, 24 years (July 1931-Dec. 193%), on Kirvin fine sendy loem, 123% 
slons, were as follows: see over vlat, runoff 2.55%, erosion .19 tons ver =er 
Unburned volat, runoff .75%, erosion .Ol tons ner acre, This unvastured, unburned 
native timberlend on a rether steeo slove has showed almost nerfect control of 
runoff and erosion. The reveated burnings sre ceusing increasing losses, year by 
year. 


Pasture Sod: Three Bermuda sod vlats, on sloves varying from 33% to 164 3 Born 

tne tae and erosion losses ere exceedingly small on all of these vlats, even 
than from tne unburned woods, rnd the date shows that tre control is imvorov- 

ing 2s the sod becomes better esteblisnec. 


ti 


These two types of vegetetive cover are almost nerfect control measures, in 
themselves. The method consists simoly of getting » good stand, and taking cere 
Of 4t, Tiel iner conse. 


Class 2. Intermediate class or tyves of vegetation thet check erosion to a con- 
SiAtr >] oxtent: These are the broadcast or close~drilled forage crons, including 
nerentials, biennials, and annuals. Alfalfa, a nerennial, Is probably the best 

of the groun. Lesvedeza sericea, - sourland substitute for alfalfa). tRat is: show- 
ing some promise of success here, is rather erosion-resistent. Sudan grass, red- 
top sorghum, end close-drilled cowpeas are common crons of the ennunl groun that 
give good erosion protection for about nine nonths of the year (with own olus some 
crnberass stubble), for winter protection. Kore end Tennessee #76 lesvedezas, 
both annual sunner clovers which self-seed, when soring planted Por rote tion vast-— 
ure under field conditions, and followed in the fall by oats, Ttalipem Tye cress... 
and bur clover, nave given almost perfect erosion orotection after » god-like veg- 
etation has become established. Some such combination olanting as this is very 
useful for fields no longer in cotton, which may be fenced for pasture, to be 
plowed out leter if desired. Phosphate bencfits these lesvedezas. 
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Class 3. Erosion Provoking "O05: Sree hes cul ti Gate row crovs in general, verticu— 
larly cotton sand..corn,. permit eae moat ‘erosion. On this Station they have vermit- 
ted more -erosion than’ no crov at all (bare fallow lend). The comnon use of these 
croos is -résionsible for most of our éroded sloving crovlands, gullies nnd aban+ 
doned fields of the South. On Kirvin fine sandy: loam soil, sloving 824, continu- 
ous cotton, no treatment, standard length olat, three yerr average losses 1931~1933, 
were; runoff 18>, erosion 19.06 tons per acre. With corn, in a rotation, they were: 
runoff 18.05, erosion 20.00 tons per acre. Cottion in the same rotation, lost in 
runoff'16.35, erosion 16.15 tons ver acre. 





Planting Plans that reduce srosion lose es; Striv-cropping without terraces; 

This’ is a olanting plan much in favor, which consists of planting alternating strivs 
of cultivated crovs on contours, and in between, ‘strios of erosion-resistent forage 
croos. 3y using the terrace lines as guides, this vlan seems well adeoted to smooth 
gentle sloves. <A badly gullied field on this Station has been handled ca tais way 
since 1931. ‘Tne gullies were plowed in, and gully seedings of gresses mede to »oro- 
tect them. These grass strivs are passed over when vlowing. The row Poe strivs 
ere contour bacxfurrowed on the terrace lines, exactly as in meintaining terraces, 
so that slight ridges are tnrown uv... Runoff weter is thus directed quickly into 

the geallies, which ere vrotected against washing. This theory is directly ovvosite 
to the theory of terracing.’ This field is improving as time goes on, and the con- 
trol of erosion is becoming fairly good, even in a rough gullied slonve. 








Sstriv-crooping with terraces: This olan avvears to de a distinct improvement over 
the common olan of simoly terracing cultivated fields. The control forage crop 
strivs may be planted on the terrace ridges, channels, and in varts of the lower 
intervals, so that they (1) stiffen up the ridges; vrotect them against breaking 
when over-tonved; (2) protect channels from weshing; (3) shorten the lengths of 
row croo sloves. The effectiveness of any striv-crooving olan denénds uvon the 
Nature of the crops used for control and the way they are handled. The more ver-— 
manent they are, and the wider the control striv, - the better the vrotection. 





Tyler BWS plan of erosion control (Balk-waterfurrow-striv-— crop). This is a new 
combination planting vlan, develoved at this Stetion, which utilizes self-seeding 
winter lezumes with aoe cropping of summer crops. It aims to provide annual le- 
guminous winter cover, ntoured balks of dense legume vegetation let stand to re- 
seed in the spring, me yes permitting the vlanting of summer crovs in strivs be- 
tween. Contoured waterfurrows replace the balxs after legumes make seed, in June, 
This plan, adaoted to terraced fields, siould vrovide excellent erosion one ection, 
and build up the soils, as well. This vlen is under extensive tests now, with 
numerous variations. 





Zrosion Gontrol Agronomy: Introductions: Many types end ee of plants taat 


may prove of use in erosion control ere constantly being introduced and tricd out, 
at this Station. Five varieties of lesvedeza sericea, all of the better annurl 


lesyedezas, clovers, alfalfas, and grasses, winter and summer legumes, forasgs end 


grain croos ere included. Plantings of willows, cottonwoods, loblolly and short- 
leaf pines, end of grasses; have been made in gullies, “Many Bermade sod-bag dams 
have been constructed. 

To date, sericea 17291 BPL., the thin stem variety, »vlanted 5 lbs. ver ecre in 18 
inch rows, on Zood soil, hand hoed when smell and cultivated twice, has mace good 
growth, and established a verennial stend. Peruvien Alfalfa, when limed and onos- 
ohated, annarently succeeds well enough on the best redland soil to justify its 
use for hay and vesture. <Alfalfr does not do well on the Kirvin soil. Kobe end. 
Tennessee #76 are feirly successful self-sceding annuels for vasture on uolands. 
Too much comvetition with Bermuda end crab grasses should be avoided, ‘Summer field 
jegumes: Brabham Covveas ore favored for a summer legume. This crop is ¢routh re- 
sistant, and the seeds are small enough for the close-drilling for strin-crov use. 


AS 
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For summer green manuring only, Crotalaria svectabilis, especially on the deeper 
sandy-lends, has made the largest tonnage. Florids..begerrmeed--hag done well-~or 
Croughty soils, and is useful for fall pasturage. Summer grain: Spgrain (schrock 
sorghum), an early maturing grein sorghum, is oreferred to corn on droughty soils. 
Like 11 of the sorghums, it avvears that it showld be used in » good rotation ore- 
ferably after a winter legume cover ‘croy hag been turned under for green manure, in 
order to maintain soil organic matter. i . ) 


Vinter vasture clovers and grasses: Suynlementel wintér nrinual clovers (411 best 
olanted in manure clumps) thet nave vroven the best growers here on Bermuda sod, 
are Southern svotted-leaf bur clover, subterranean clover, hov clover, and native 
Cerolina ‘clover..... Monure~and-phosnhate—stimalate- the grewth-of these clovers re- 
markably. Dallis grass is succeéding in competition with Bermuda grass, end is 
both a summer and winter grower.’ Itelian rye grass end rescue grass do fairly well 
the first yenr, but Have not maintained themselves well under pasturage. 





Winter field legumes: - Woolynod vetch seems best adavted for voor lends, snd for 
self-sceding in the balk plan. It germinates better than Hairy vetch at first 
vetch seeding; is plmost -s winter-herdy end vroductive; has better seeding habits. 
Austrian Winter Pens heave done well on good soil, but have proven unreliable on 
voor Ishd.: Phosvhats noplications two weeks previous to Fall vlanting of tnese 
winter field legunes is standard vractice with us, unless there is vlenty of re- 
sidual viosvhate in the soil. Double-rate inoculation is practiced. Many other 
Winter legumes ere under test, but none can be recommended excepting the above 
three. One of the ost urgent nesds of southern agriculture is a successful winter 
legume. arte 


IIT. STUDIES UPON MECHANICAL OR BNGINESRING MEANS AS BY TEREACING, 
ETC., BOTH ALONS AND IN COMBINATION WITH OTHER METHODS. 


The soil losses from unprotected slooing fields with clean cultivated. crovs 
eee excessive. “in 1936, an-unterreced erea had a soil loss of 41.03 tons per Acre: 
This isthe equivelent of about’ one third’ of an inch of soil over the entire area. 
A wooded srea of pbout the same slope had ® ‘soil, lToss"oft only? -US tons pel mae. 
Ths eroded cultivated ares hed 1400‘ time as mucn soil loss as tae wooded area. 
Tais shows how greatly Netures' vlan is Changed when the sloping land is cleared 
and olanted to clean cultivated crovs such as cotton. and corn. | 


ed or increesed end still 
not seriously change the crovving system used by the better farmers. 


The engineering methods of erosién control are an attemot to reduce the ero- 
sion Los$s3 to. *% noint vhere production crn be meintnined 


Terracing has long teen ‘considerad en effective means of erosion control end 
one of our problems is to find ‘the most, effective tynes of terraces for different 
soils, crons, and’ land slovds. 


Most of the exverimentel terraces on waich clean cultiveted crops sre grown 
ere on an eroded hillside with a slope of about seven ver cent. We have found 
from results for three years that for lone terracés (1700 feet), with uniform 


Zradés of 3 incnes ner 100 feet, tne soil losses increase with an increase in verti- 
cal svacing. The average yearly soil loss from e lone terrace with 2 five foot 
soncing was 5.74 tons ver acre, for one with a four foot spacing it wes 5.47 tons 
per acre, end for one with a ‘three foot. soacing it was 3.68 tons per acre. For 
snort terraces (700 fet) with uniform gredes of 3 inches ver 100 feut sonewhet 
Slailer results heve been obtained and records for 1933 shor a soil loss of 7.68 
tons ver acre for six foot spacings; 6,62 tons ver acre for » four foot spacing; .. 


a ’ — Hs 


end 5.32 tons ver eid for a three foot spacing. For all terraces in this field 
tae losses for 193 ere greater than the average for the three yerrs. 


kesults for three years nave definitely shown that there are excessive los¢- 
es for short terraces (700 feet) with a uniform grade of 6 inches per 100 feet, or 
a variable grade of O-6 inches ver 100 feet. These terraces ave n vertical sorce 
ing of about 4 feet. For 1933, terraces with tiese grades had 3.6 times as mucn 
soil loss wer acre’as a level terrace 700 feet long and with a vertical svacing of 
about 4 feet, on sinilar soil. A terrece 700 feet.long witn a vertical spncing o 
4 feet ond a grade of 3 incues ver 100 feet nad 1.45 times as much soil loss #-s the 
level terrace, but only 40% as mucin as the terreces with the six inca pa 


For long terraces (1700 feet) a terrace with a verinble grede of 0-3 inches 
por 100; Téet, and A vertical spacing of about 5 feet, head an average yearly, ¢oil 
loss of 5.0 tons ver acre while » similar terrace with a uniform grade of three 
inches ver 100 feet nas had an average soil loss of 5.7 tons per acre ver year. 


Very long greded terraces do not seem to be desirable For taree years a 
terrace 1700 fect long nas had an average of 1,2 tines as mich soil loss per acre 
ns. a terrace /00 fest long, and 1.9 tises as much ag.n terrace 1100 fest long. All 
these terraces Nave a uniform grade of 3 inches per 100 feet and a vertical spac- 
ing of 4 feet. 


In another field » ssries of level terraces of different lengths vere built. 
Tais field is sandy and the soil is quite deeo on most of it. Some of tnese ter-— 
reces Nad closed ends and all of the rainfall was. held on the field. Because of 
tae heavy reins that sometimes occur here’ these level closed end terraces were not 
setisfectory. Since making an outlet at one end of these terraces very setisfact— 
ory results have been obtained and the soil losses are small. In 1933, a level 
terrace with a tnree foot svacing 2300 fest long had a soil loss of 1.24 tons per 
acre. There is soms standing water behind these terraces after heavy reins, but 


on tie sandy soil it does not remain long enough to seriously damage the growing 
Croyv., 


The outstanding results to date are: 


(1) The soil losses from unvrotected sloves wit.: clean cultivated crovs 
are excessive. 


(2) Terraces with grades of 6 inches ver 100 feet have auch more soil loss 
tnan level terraces or terraces with grades of 3 inches ver 100 fect. 


nan 


(3) Wita clean cultivated croos the goil losses increase with the wider 
svacing of terraces. 


i) 


(4) Very long graded -terraces are not as effective as short or intermediate 
length terraces. 


(5) Closed end level terraces are not satisfactory even on the desver sendy 


Ge 


land, 


Sloves level terraces ooen at 
d maintained, 


(6) On the deener sandy soils and z 
one end are very effective if carefully built 
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R. W. Baird, Bureau of Azricultural Engineering 
. W, Hendrickson, Bureau of Cuzenistry & Soils. 
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